Sahel Saleem city, Assiut Governorate. Identification of fungi was performed using the morphological and microscopical characteristics in addition to the biochemical in case of yeasts. In suspected isolates, molecular techniques were employed to confirm their identification.
MATERIALS AND METHODS

Sampling location and collection of samples
This study was carried out in Sahel-Saleem city at approximately 25 km southeast of Assuit city. Sampling was conducted bimonthly over a twelve-month period from April 2008 -February 2009 . Three different plantations of citrus in the suburbs of Sahel-Saleem city and three of grapevine in El-Khawaled village (about 6 Km to the east border of the river Nile), in the northeast of Sahel-Saleem city were selected. A total of 31 fruit samples were collected from citrus (17) and grapevine trees (14) during the period from April 2008 to February 2009. Fruit samples were collected at random from different plants at each farm and put directly each into a clean plastic bag. Samples were brought into the laboratory and kept at 5°C till fungal analysis. It should be mentioned that the dates of successive stages of development of fruit are as following: in citrus: primordial, in April; immature, in June and August; mature in October and December; senescent, in February (Figure 1 ), and in grape: primordial, in April; immature, in June and August; mature in October and; senescent, in December (Figure 2 ).
Isolation of carposphere fungi
In case of citrus, the fruits were peeled with a sterilized blade and a known weight of the peel was placed in 250 ml sterile Erlenmeyer flask containing 100 ml sterile distilled water. Flasks were shaken on an orbital shaker for 15 minutes. Ten ml aliquots of the suspension were transferred into sterile Erlenmeyer flasks containing each 90 ml sterile distilled water, then shaken for 5 minutes. In case of grapes a known weight of the fruits was mixed thoroughly as in the citrus fruits. The appropriate dilution which gave reasonable number of fungal colonies depends on the state of the fruits whether they were dusty or not was selected. One ml of the appropriate dilution was transferred into each sterile Petri-dish which was then poured with melted but cooled agar medium. Ten replicate plates were used for each sample (5 for each isolation medium type). 
Isolation of carpoplane fungi
In case of citrus fruit, the peel after thorough washing with sterile distilled water and thorough drying was cut into small pieces of approximately 1 cm² and 4 pieces were thereafter placed on the surface of each agar plate. In case of grapes, the whole fruits after thorough washing with sterile distilled water and drying were either inserted on the agar surface as a whole fruit when young or cut into two-halves when mature. Four parts were used in each of 5 replicate plates. Five replicate plates were used for each isolation medium type and for each plant type.
Isolation of juice fungi
Fruits were surface washed by placing the whole fruits in a beaker containing sterilized water several times. The oranges were then sliced by sterilized cutter under sterile conditions and squeezed by hand into sterile universal tubes. In case of grapes, the berries after washing were squeezed by sterile lemon squeezer and the juice was collected into sterile universal tubes under aseptic conditions. One ml of the juice was transferred into each sterile Petri-dish which was then pour plated with melted but cooled agar medium. Ten replicate plates were used for each sample (5 for each medium type).
Media used for isolation of fungi a-Dichloran yeast extract malt extract agar (DYM) (Moubasher et al., 2016)
Yeast extract malt extract agar (Wickerham, 1951) was modified by Moubasher et al. (2016) by addition of 1 ml/l of 2 mg of dichloran dissolved in 10 ml ethanol which restricts mucoraceous growth without affecting the other species. b-Dichloran rose bengal chloramphenicol agar, DRBC (King et al. 1979) to which rose bengal (25 μg/ml) and chloramphenicol (100 μg/ml) were used as bacteriostatic agents (Smith and Dawson, 1944; Al-Doory, 1980 ).
Identification of filamentous fungi
The identification of fungal taxa based on macroscopic and microscopic features (Raper and Fennell, 1965; Rifai, 1969; Ellis, 1971 Ellis, , 1976 Pitt, 1979; Sivanesan, 1987; Moubasher, 1993 Identification of fungal genera and species was performed using the morphological and microscopical characteristics in addition to the biochemical in case of yeasts. In suspected isolates, molecular techniques [Internal transcribed spacer (ITS) sequences of nuclear ribosomal DNA were amplified using primers ITS1, ITS4] were employed. Fungal diversity was observed in all the samples (Table 1) .
Identification of yeasts
Morphological characters
Formation of pseudomycelium and true mycelium (Wickerham. 1951) and the ability to form ascospores on three sporulation media (corn meal agar, potato glucose agar and yeast extract malt extract agar, YMA, at 25°C) (Barnett et al., 2000) were carried out.
Physiological characters
Fermentation of sugars and oxidative-utilization of carbon compounds were performed according to Barnett et al. (2000) . Assimilation of nine nitrogen compounds was determined (Suh et al., 2008). Test for hydrolysis of urea, growth at high osmotic pressure, growth at different temperatures, growth in the presence of cycloheximide, diazonium blue B (DBB) test and production of extracellular starch-like compounds were alo performed. Identification keys of Barnett et al. (2000) were followed to assign each isolate to its species level. Confirmations of these identifications were carried out using the molecular technique.
Molecular methods
The fungus was grown on CYA plates and incubated at 25° C for 7 days (for filamentous isolates) and on YMA plates and incubated at 25° C for 2 days (for yeast isolates). A small amount of fungal growth was scraped and suspended in 100 µl of distilled water and boiled at 100° C for 15 min and stored at -70° C. These preparations were sent to SolGent Company, Daejeon, South Korea, for PCR and rDNA sequencing. Fungal DNA was extracted and isolated using SolGent purification beads in SolGent Company. Internal transcribed spacer (ITS) sequences of nuclear ribosomal DNA were amplified using the universal primers ITS 1 (5' -TCC GTA GGT GAA CCT GCG G -3'), and ITS 4 (5'-TCC TCC GCT TAT TGA TAT GC -3'). Then ampilification was performed using the polymerase chain reaction (PCR) (ABI, 9700). The PCR reaction mixtures were prepared using Solgent EFTaq as follows: 10X EF-Taq buffer 2.5 µl, 10 mMdNTP (T) 0.5 µl, primer (F10p) 1.0 µl, primer (R-10p) 1.0 µl, EF-Taq (2.5U) 0.25µl, template1.0 µl, DW to 25 µl. Then the amplification was carried out using the following PCR reaction conditions: one round of amplification consisting of denaturation at 95 °C for 15 min followed by 30 cycles of denaturation at 95 °C for 20 s, annealing at 50 °C for 40 s and extension at 72 °C for 1 min, with a final extension step of 72 °C for 5 min. The PCR products were then purified with the SolGent PCR Purification KitUltra (SolGent, Daejeon, South Korea) prior to sequencing. Then the purified PCR products were reconfirmed (using size marker) by electrophoreses of the PCR products on 1% agarose gel. Then these bands were eluted and sequenced. Each sample was sequenced in the forward and backward direction. Contigs were created from the sequence data using CLCBio Main Workbench program. The sequence obtained from each isolate was further analyzed using BLAST from the National Center of Biotechnology Information (NCBI) website. Sequences obtained together with those retrieved from GenBank database were subjected to Clustal W analysis using MegAlign (DNAStar) software version 5.05 for the phylogenetic analysis. Sequence data were deposited in GenBank and accession numbers are given for them.
RESULTS AND DISCUSSION
Higher numbers of taxa were recorded from carposphere of both citrus and grape fruits (54 genera, 120 species + 2 varieties) than those recorded from carpoplanes (48genera, 99 species + 1 variety) and juices of both plants (27 genera, 54 species). The peak of total propagules of carposphere fungi was recorded in April (primordial fruit) in citrus and in December (senescent fruit) in grape, while their trough was recorded in August (immature fruit) in citrus and in June (immature fruit) in grape, while the peak of total fungi was recorded in December (mature fruit) in citrus carpoplane and in October (mature fruit) in grape carpoplane and in both citrus and grape juices, while their trough was regularly recorded in June (immature fruit) in both carpoplanes. Total counts of all fungi were higher in grape carpoplane and juices than their respectives in citrus, while the reverse was true with the carposphere. The genus Aspergillus (25 species + 1 variety) was the most common fungus. Its peak was recorded in December on DYM and in December and February on DRBC in citrus carposphere and carpoplane and in October or August on both media in grape carposphere, carpoplane and juices of both plants. Its propagules were fewer in citrus than in grape carposphere. The highest percentage of Aspergillus propagules was recorded from grape carpoplane (42.31% and 40.11% of total fungi on DYM and DRBC respectively). Leachates exuding outside the fruit surface could be favourable for carposphere and carpoplane fungi in grape than their respectives in citrus fruits. In fresh citrus juice, Aspergillus propagules exceeded those in fresh grape juice, contributing 1.24 % -4.54 % in citrus juice and 0.25 % -0.82 % in grape juice of total fungi respectively and this is a contrary to that observed in the carposphere and carpoplane. Most common species isolated were related to section Nigri (A. niger followed by A. aculeatus from carposphere and carpoplane of grape and A. niger followed by A. brasiliensis from carposphere and carpoplane of citrus). Other species of Aspergillus were recorded from citrus carposphere and carpoplane only, while others were isolated from grape only. In the juice, A. niger was common in both citrus and grape juices, while A. aculeatus was common only in grape juice and missed in citrus juice. Three species of Aspergillus were recorded from grape juice only (Table 2- . carbonarius, A. niger, A. niveus, A. paradoxus, A. versicolor, A. wentii, and A. westerdijkiae Petromyces (P. flavus = anamorph: Aspergillus flavus) was isolated from fruits but was missed in both juices. Some strains of P. flavus are well known for the production of the naturally-occurring aflatoxins mainly B1 and B2 (Logrieco et al., 2003). Neosartorya (N. fumigata = anamorph: Aspergillus fumigatus) was recovered from all sources in grapevine and missed in citrus. A. fumigatus was isolated from sugarcane juice with and without lemon in Karachi city, Pakistan (Ahmed et al., 2010). Cladosporium yielded more percentage counts in the carposphere than those recorded in the carpoplane, also from grapevine than those from citrus however its propagules in citrus juice exceeded those in grape juice. Its peak in citrus was recorded in April while in grape in December. In grape carposphere, C. cladosporioides was the most common, contributing high percentages of total fungi followed by C. sphaerospermum, while C. sphaerospermum was the leading species in citrus carposphere in its count, but C. herbarum was recorded from grape carposphere and citrus juice only while C. spongiosum was isolated from citrus carposphere and grape juice only. In citrus juice C. cladosporioides, C. sphaerospermum and C. oxysporum were recorded in moderate frequency on both media while in grape juice C. cladosporioides was recorded in moderate frequency and C. sphaerospermum in low frequency (Table 2- Fusarium was infrequently isolated from the carposphere, carpoplane, and fruit juice of both plants. It contributed higher percentage counts in carposphere, and carpoplane of citrus than their respectives in grapevine. Of 8 Fusarium species recovered F. semitectum was the most frequent species in all sources of both plants. In fresh fruit juice, F. solani was recovered from the juice of both plants while F. circinatum, F. chlamydosporum, F. semitectum and F. subglutinans were isolated from grape juice only (Table 2- The genus Penicillium was one of the most common fungi in all sources of the two plants giving higher total counts in citrus compared with those of grapevine. Its peak was recorded in April (both carpospheres), December/April (citrus carpoplane), August/June (grape carpoplane and juice). The highest percentage of Penicillium propagules was recorded in citrus carpoplane (12.53 % -15.63 %) and the highest species number was recorded in citrus carposphere (20 species). P. corylophilum, P. crustosum, P. duclauxii, P. P. citrinum, P. oxalicum, P. purpurogenum and P. roquefortii were recovered from both carpospheres while thirteen species were recorded from citrus carposphere only and one species was isolated from grape carposphere only. Only P. dauclauxii, P. griseofulvum, P. oxalicum, were infrequently isolated both carpoplanes while eleven species were recorded from citrus carpoplane only from which P. citrinum (1.62 % -6.21 % of total fungi), P. digitatum (4.04 % -2.82 %), and P. italicum (3.03 % -3.77 %) contributed relatively large numbers, and three species were isolated from grapevine only. In the fresh juice, Penicillium was recorded in both fruits in high or moderate frequency. In citrus juice, its propagules exceeded those in grape juice. In the juice of citrus fruits P. digitatum, P. italicum, and P. purpurogenum, P. aurantiogriseum, P. glabrum, and P. viridicatum were recorded in moderate or low frequency while they were missed in grape juice. On the other hand, P. oxalicum, P. expansum and P. roquefortii were recorded in grape juice in moderate or low frequency, while they were missed in citrus juice (Tabl 2-4). Penicillium spp. were found in grapes in Spain ., 2005) . Penicillium spp. were also isolated in 38% of fresh juices (apricot, pineapple, orange, blood orange, banana, strawberry, tropical fruits, tangerine, apple, pear, peach, grapefruit, and pink grapefruit) and in 17% of pasteurised juices, Bari, Italia (De Donno et al., 1998), and from sugarcane juice in Karachi city (Ahmed et al., 2010) . Other fungal taxa of less frequency were recovered from the sources in one or both plants but in variable frequencies. Botryodiplodia theobromae was recorded from all sources of both plants. B. theobromae was recorded as causal agent of mango and banana fruit-rot (El-Helaly et al., 1966). Setosphaeria rostrata was isolated from all sources of both plants, except citrus carpoplane, while Stemphylium (S. sarciniforme and 2 unidentified) from all sources except citrus carposphere and Quambalaria cyanescens (=Sporothrix cyanescens) from all sources except citrus carposphere and carpoplane (Tab 2-4). Cochliobolus (2 species), Emericella (5 species), Nigrospora oryzae, Phoma epicoccina and Rhizopus oryzae were isolated from carpospheres and carpoplanes but were missed in juices of both plants. The most prevalent species was C. lunatus followed by C. australiensis which was missed in citrus carposphere. Emericella variecolor was the most common species. Rhizopus oryzae was isolated from fresh Apricot, pineapple, orange, blood orange, banana, strawberry, tropical fruits, tangerine, apple, pear, peach, grapefruit pink grapefruit juices and pasteurized ones, Bari, Italia (De Donno et al., 1998), sugarcane juice with and without lemon in Karachi city, Pakistan (Ahmed et al., 2010). Pleospora (P. allii, P. herbarum, and P. tarda, teleomorphs of Stemphylium vesicarium, S. herbarum and S. botryosum respectively) and Trichoderma (T. harzianum, T. reesei T. paracemosum and 1 unidentified) were isolated from all sources except grape juice. P. tarda was isolated from leaf and citrus fruit rind in Upper Egypt (Moubasher et al., 1971) . T. harzianum was isolated from grapes and sun-dried grapes (Valero et al., 2007) . Acremonium potronii, Gibellulopsis nigrescens (=Verticillium nigrescens), Microdochium dimerum and Neurospora crassa were recorded in rare frequency from only grape carposphere, while Ramichloridium biverticillatum was recorded from grape carpoplane only, and Gliocladium virens, Pleurodesmospora sp. and Sagenomella diversispora were isolated only from grape carposphere and carpoplane. Byssochlamyes spectabilis, Corynoascus sepedonium Drechslera biseptata, Memnoniella echinata, Pochonia sp., 2 Preussia species, Sarcopodium araliae, Scopulariopsis brumptii, Scytalidium infestans and Ulocladium botrytis were recorded in rare frequency from citrus carposphere only. Dichocladosporium chlorocephalum and Microascus brevicaulis were isolated infrequently recovered from citrus juice and carpopsphere only and Myrothecium (represented by M. verrucaria, M. roridum, and Myrothecium sp.) was recovered infrequently from citrus juice and carpoplane only. On he other hand, Clonostachys rosea and Apiospora montagnei were recovered in rare frequency from citrus carposphere and carpoplane while they were missed in grape fruits and juices from both fruits (Tab 2-4). Arthrinium sp. (anamorph of Apiospora montagnei) was recorded in dry leaves of Japanese quince plants in Sweden (Norin and Rumpunen, 2002). Mucor (4 species) and Chaetomium globosum were recovered in rare frequency from both carpospheres and citrus carpoplane but was missed in both juices. M. circinelloides was the most common species followed by M. hiemalis in both plants. Stachybotrys (S. chartarum and a synnematous species) was recorded infrequently from both carposheres and grape carpoplane only, while Eurotium amstelodami and Fennellia nivea were recovered in rare frequency from both carpoplanes and citrus carposphere but not from fruit juice. Eurotium amstelodami was isolated from grapes and sun-dried grapes (Valero et al., 2007) . Yeasts were recovered in high frequency from both fruit juices while they were less common in carpospheres and carpoplanes. They contributed their highest percentage counts in grape juice (99.14 % -99.39 % of total fungi) and citrus juice (91.60 % -95.42 %). The peak of yeast fungi were drawn in citrus in December (mature fruit) and in grape in October (mature fruit) for both carposhere and carpoplane while in Ocober (mature fruit) in both juices. Only 3 genera were recovered from all sources (Candida, Hanseniaspora and Issatchenkia) (Tab 2-4 , 1912) , and in different angiosperm fruits, Southeastern Brazil (Prada and Pagnocca, 1997). Hanseniaspora was also commonly found in citrus juices (Hatcher et al.,  2000) , with H. occidentalis and H. uvarum being isolated from orange juice, Florida (Arias et al., 2002) . H. uvarum is also associated with plants and fruits (Phaff and Starmer, 1987) , on the pineapple fruit skins in Thailand and Australia Klyuveromyces marxianus was recorded in rare frequency from grape carposphere only, while Pseudozyma was recorded in rare frequency from citrus carposphere only, and Kodemaea ohmeri was isolated in rare frequency from citrus carposphere and carpoplane only. K. marxianus was isolated from soft apples, grapes, dates, and strawberries, El-Minia city, Egypt (Haridy, 1994) . The genus Pichia was recovered infrequently from all sources of both plantations except grape carpoplane and juice. Its highest percentage count was recorded from citrus juice (56.42 % -57.01 % of total fungi) followed by citrus carpoplane (1.82 % -4.52 %). Three species were collected of which P. fermentans was recovered from both carpospheres and citrus carpoplane and juice, P. guilliermondii (anamorph: Candida guilliermondii) from grape carposphere, and P. caribaea from citrus carposphere and juice. Pichia spp. were the most common yeasts found in fruit salads including cantaloupe, citrus fruits, honeydew, pineapple, cut strawberries and mixed fruit salads, Washington Rhodotorula (2 species) was isolated infrequently from carposphere and carpoplane of both plants but in high frequency from grape juice. R. glutinis was recovered from grape carposphere and juice and R. mucilaginosa from both carpospheres and grape carpoplane and juice. In this respect, Rhodotorula spp. were the most common yeasts found in fruit salads including cantaloupe, citrus fruits, honeydew, pineapple, cut strawberries and mixed fruit salads, Washington (Tournas et al., 2006) , and pineapple fruit of in Rio de Janeiro, Brazil (Robbs et al., 1989) as well as from citrus juices (Hatcher et al., 2000) and pasteurized fruit juices in Venezuela (Mendoza et al., 1982) . R. mucilaginosa was isolated from orange fruit and juice in a spontaneous fermentation (Las Heras-Vazquez  et al., 2003) and from pasteurized grapefruit juice, Florida (Arias et al., 2002) . Sporidiobolus (S. ruineniae and S. pararoseus) were isolated in low frequency from grape juice only, while a black yeast species from grape carpoplane and Rhodosporidium (R. paludigenum and R. diobovatum) and Sporobolomyces (S. roseus) was isolated infrequently from grape carposphere, carpoplane, and juice and was missing in all cirus sources. Black yeast isolates were prevalent in pineapple fruit in Rio de Janeiro, Brazil (Robbs et al., 1989) . *F = Frequency of occurrence out of 17 samples of citrus fruits or 14 of grapevine fruits. *OR = Occurrence remarks: for citrus samples; H = high, 9 -17; M = moderate, 5-8; L = Low, 3 -4; R = rare, 1 or 2 samples, and for grapevine: H, 7-14; M, 5-6; L, 3-4; R = 1-2 samples. (54) 
CONCLUSION
The present study reveals a positive correlation between abundance of certain groups of fungi and the substrates. Yeasts were dominant in both fruit juices with the leading species are Pichia fermentans in citrus juice, Candida prunicola in grape juice and Issachenkia orientalis in both. However, filamentous fungi predominated in both carposhere and carpoplane with Cladosporium predominating in both carposphere and Aspergillus section Nigri species in grape fruit carpoplane. This observation could be attributed to presence of sugars or sugar metabolites in the substrates that favours their establishment. Maure stage was more prone to fungal attack in both fruits, where the peaks of many probably pathogenic carpoplane fungi of both fruits were recorded, e. g. species of Alternaria, Aspergillus secion Nigri, Fusarium, Phoma, Penicillium and yeasts.
